Pituitary adenylate cyclase-activating polypeptide enhances the hyperpolarization-activated nonselective cationic conductance, Ih, in dissociated guinea pig intracardiac neurons.
Pituitary adenylate cyclase-activating polypeptide (PACAP) peptides, which are co-localized with acetylcholine in preganglionic parasympathetic fibers innervating guinea pig intracardiac ganglia, depolarize and increase excitability of intracardiac neurons. Perforated patch whole cell recordings were used to test whether PACAP27-enhanced activation of Ih contributed to the increase in excitability. In current clamp, 100 nM PACAP27 increased rectification during 500-ms hyperpolarizations and increased the number of anodal break action potentials (APs). PACAP27 also increased the number of APs produced by 500-ms depolarizing currents. In voltage clamp, the effects of 100 nM PACAP27 were determined during hyperpolarizing steps from -50 mV to voltages between -60 and -120 mV. PACAP27 increased the amplitude and rate of activation of Ih. PACAP27 shifted the voltage dependence of activation of Ih by 6.6 mV. The effect of PACAP27 was eliminated by pretreatment with the Ih inhibitor ZD7288 (100 microM). The adenylyl cyclase activator forskolin (10 microM) produced a similar shift in the voltage dependence of Ih activation. We conclude that PACAP27 enhances Ih by shifting the voltage dependence of activation and propose that this effect is mediated primarily by PAC1 receptor activation of adenylyl cyclase and generation of cAMP. Furthermore, we propose that the peptide-enhanced Ih contributes to the PACAP27-induced increase in membrane excitability.